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August 25, 2004 workshop.
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Draft Comments on the Draft NRC Inspection Manual Chapter 9900, “Technical
Gurdance Operability Determinations and Resolution of Nonconformances of
Structures Systems and Components

Larry Grime, PE B
L. A. Grrme & Associates, Inc. AcroServices
860 Sandalwood Road West
Perrysburg, OH 43551

. 419.872.9999
These comments were drafted to support submittal i in advance of the August 25, 2004,
workshop. My comments are written from the perspective of a licensee that wishes to -
fully comply with the RIS. Several comments are interrelated. Discussing these and
other comments in the workshop can provide a basis to provide refined comments.

Summary:
1.7 ""The RIS should make it clear that in some-cases’ prompt operabrhty—- .
determinations will receive additional analysrs '

2. The RIS as written imposes additional requrrements on compensatory actions to
enhance safety as well as those that restore operability. | know of no regulatory basis
for the additional requirements on voluntary actions that enhance safety, and the
requirements could tend to discourage such safety improvements.

:3. Although previously stated as being ‘off limits’ tor ohanges,‘ the PRA discussion

reveals some inconsistencies within the draft RIS. The guidance should correct this and
‘take the opportunity to recognize potential valuable probabilistically based analysis.

4. . The RIS should not use the term ‘Specified Function(s).’ The Section 3.5
definitions make it clear that some specified functions are not safety functions, but
requires an SSC that cannot perform its specified functions be declared inoperable..-

5. The new Section 5.8, “Documentation,” needs to make it clear that not all
operability determinations require documentation. Determinations that an SSC is .
inoperable should require no operability related documentation. In some cases the
immediate determination should be the final determination.
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6. The Sectron 4 4 “Fully Qualified" discussion could represent an unintended -
change in the qualification concept. The table in this section should have revrsrons to
clarify margin treatment.

7. Simplify Section 5.5, “Circumstances Requiring Operability Determinations” by
limiting the need for an operabllrty determlnatlon to degraded and nonconformrng '
conditions.

Issue Discussion and Recommendations:
1.. - The RIS should make it clear that in some cases prompt operablllty
determmatrons wrll recerve addrtronal analysrs

The strict prompt operabllrty determrnatlon completron trme requrrements limit licensees’
ability to properly address relevant issues and complete confirmatory analysis.

The scope Section'5.6 and Draft Assistance Navigator identifies 17 items that the
prompt determination must address. Several of these are compound items that suggest
a prompt operability determination may need to address 20 or more items. The topics

. - ——— s r————— -
Nt ot i e = - D e e e ———— .



Ppyed

- The RIS must make it clear that ‘Reasonable Expectatron -applies to both rmmedrate

rnclude vastly different information that one individual may not be able to address
without collaboratlon with others '

The Assrstance Navrgator hrnts at determrnatrons that requrre evaluatron ongorng,
continuous and proceeding towards a final resolution,’ but Section 5.3 states ‘In all
cases, the operabrlrty determination should be completed wrthln the time frames .-
discussed above c

As an example a lrcensee drscovers that a support system is degraded to less the
accident analysis input value. A cognizant engineer determines within 24 hours that the
reduction is extremely unlrkely to rmpact the analysis results, but recommends rerunning
the analysis to verify various scenarios. The analysis requrres vendor support and
normally takes two weeks or longer for the analysis and reviews. Is this considered
analysis proceeding towards a final resolution? As written the RIS pressures the
licensee to make the final call without rerunnrng the analysis.

j .

and prompt determinations. This could be with a-simple statement to that effect, or with
a new section to drscuss ‘Frnal Determrnatrons

AIthough it is not dlscussed the nonconformrng condrtron example related to operatmg
experience properly notes that the nonconformance starts when the licensee -
determines that they have a design inadequacy, not necessarily when they recerve
industry information suggesting the inadequacy may exist. The operating experience .
program should take responsibility for expedrtrng the analysrs to demonstrate |f the .
design rnadequacy exrsts i L A SR
2. The RIS as wrrtten rmposes addrtional requrrements on compensatory
actions to.enhance safety as well as those that restore operability: | know of no .
regulatory basis for the:additional requirements on voluntary actions that
enhance safety, and the requirements could tend to.discourage such safety
improvements.

The guidance should recogniae at least three compensatory action classifications
compensation to.restore operability, compensation to reduce safety significance and -
enhance safety or unit performance. The first two compensation classification should be

© - within the RIS scope: I know of no regulatory basis to include the third classification=- -~

within the RIS scope

Many licensees prefer to perform analysis of temporary alterations using-.10 CFR -
50.65(a)(4) instead of 10 CFR 50.59. Often the temporary alteration will support
maintenance and restore operability. The requirement to apply 10 CFR 50.59 to all
compensatory measures serves as a disincentive to licensees to implement
compensatory actions that go beyond those needed to establish operability and the -
anticipated degraded on nonconforming condition duratron ‘

The compensatory-action discussion: rmplres that all compensatory actrons are rnferlor to
the as licensed condition. This may be true in many cases, but there.also may.be many,
cases where the compensated configuration is fully equal or even superior to the as .
licensed condition from a nuclear safety perspective. Contrary to the RIS suggestion, .
compensatory actions may be taken because the situation can be improved through
such actions or such actions are the logical action needed to. support the corrective
maintenance as well as compensate for the degradatron
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The regulatory needs related to compensatory actlons are to assure licensees avoid
using operability as a basis to shortcut’ their normal change evaluation process and to
clarify that the evaluation tocus is'on'the ettects of the compensatory actlons not the :
degraded or non: conformrng condrtron R R )
This example emphasrze the |mportance of encouragrng versus drscouragrng
compensatory actions. A containment isolation valve in a line needed for unit productlon
purposes but not for nuclear safety is slightly degraded with regards to its ability to
change positions. The licensee could leave the valve shut and accept the productron
disadvantage or perhaps justify that the valve is operable but degraded. If the valve is
left shut, they would need to revise a procedure Under the proposed guidance, this
wouldtrigger a 10 CFR 50.59 screen. That could easily be more ‘hassle’ than the less
conservative approach to perform an operability determrnatron to leave the valve in
servrce
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Recommended Change:

7.3 Compensatory Measures

When evaluating the impact of a degraded or nonconforming condrtron on plant
operation, a licensee may decide to implement a compensatory measure as an interim
step to enhance the capability of SSCs until final corrective actions to resolve the
conditions are completed. Compensatory measures may be considered when
enhancing the status of SSCs that have been determined to be operable but degraded
or nonconformrng, or as an interim step when restorrng O
SSCs to operable status. |

Compensatory measures for degraded or nonconformrng conditions for SSCs that have
been:determined to be operable but degraded are usually implemented to restore plant
operatrng margins (see Section 4.4). Compensatory measures may also be used to
establish or restore SSCs to an operable status. A * reasonable time frame” for
completing corrective actions should be established i in ‘accordance with a licensee's
corrective action process as discussed in Section 7.2. Although compensatory
actions may support additional corrective action process time by reducing the
operability challenge safety significance, the compensatory actron ‘may also

-~ T~ "suggestaneedfor qulcker correctrve actron”Thrs is true’Gemp

degree%af—degradatren— partlcularly if operator actron is relred onin place of automatrc
actions. Use of manual actions in place of automatrc actlons lS drscussed further in
Appendrx C.5 to thrs gurdance C \ . :

The 1mpact of the compensatory measures themselves on the plant shouldbe - 07
considered by licensees. The approved regulatory gurdance (Regulatory Guide 1.187,
endorsing NEI 96 07, Revision 1) for rmplementrng the revrsed 10 CFR 50 59 rule
states N

“If an interim compensatory action is taken to address the condition and involves a
temporary procedure or facility change, 10 CFR 50.59 should be applied to the
temporary change. The intent is to determine whether the temporary change/



compensatory action itself (not the degraded condition) impacts other aspects of the ~
facility or procedures described in the UFSAR.”

As dlscussed in the Regulatory Guide 1 187 endorsed gurdance, another ..
regulatron may apply to the temporary procedure or faclhty change mstead of or )

50. 65(a)(4) if the compensatory actlon will remaln m effect for less than 90 days

In consrderrng whether a compensatory measure may affect other aspects of the facnllty,
a licensee should pay partlcular attention to ancillary aspects of the compensatory
measure that may result from actions taken to compensate for the degraded condition.
For example, a licensee may plan to close a valve as a compensatory measure to ,
isolate a leak. Although that action would temporanly resolve the leaking condition, it
may also affect flow dlstnbutlon to other components or systems complicate requrred
operator responses to normal or off normal conditions, or have other effects that should

be evaluated in accordance with 10 CFR 50.59 before the compensatory measures are- - - -

implemented.

3. Although previously stated as being ‘off limits’ for changes, the PRA .
discussion reveals some inconsistencies within the draft RIS. The gurdance _
should correct this and take the opportunity to recognize potential valuable . .
probabrlrstlcally based analysrs . '

ThIS section raises several concerns , .

a.’’ The statement that “the lnherent assumptron |s that the occurrence condrtrons or .
. “events exists and that the safety function can be performed.” Conflrcts wrth '
. accepted practice and examples in the draft RIS.

' ] Sectlon c.9 “Support System Operabrllty” states a v'entrlatl'o'n system ... may not
'“be required in the winter” and “the electrical power supply for heat tracrng . may
‘not be required in the summer.” In practice this concept has also been applled to.
other weather related events such as hurricanes, tornadoes and flooding. My two
concerns are the conflict and the prohrbmon on use of PRA when making such
. decisions. : : , ;

. A responsrble licensée takrng credit. for the external temperature to support an\ s
operability determination will likely be able to calculate the externai temperature at
which operability is called into question. To avoid relylng on operators to detect the

| unacceptable temperature condition and declare the support system inoperable, .,
the licensee desires asstirance ‘that during the antrcrpated degraded condition, the

~ temperature will not reach the unacceptable temperature Such analysis will very.
likely include probablllstlc techniques. This would be using probability of
occurrence of an external event.

b. Use of PRA should be encouraged for some operabllrty related decrsrons T
" Ifthe degraded component would tend to increase the probablllty of an accrdent |f
it failed, quantlfylng the mcreased accident probablllty should be encouraged
" versus prohlblted Lackmg specmc criteria for such operablllty srtuatlons a.
calculated résult that would meet the 10 CFR 50.59 criteria for incréased accrd_ent

frequency should be free from a challenge to their use of engineering judgment’
supported by a calculatlon .
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The use of the broad term ‘decrsrons versus narrower ‘determrnatrons |mpl|es that
it would be unacceptable for a licensed operator or unit management to even ask
~ orin any way discuss:a statrstrcal |ssue related to a. decrsron when revrewrng an '

‘operabrlrty determlnatlon ' ’ % ST T
C. Although the trme llmrts for completlng operabrlrty determlnatlons often will not
support detailed probabilistic-based analysis, having some link to probabrlrstlc based
criteria can help support engineering judgment. For example, a 10 CFR 50.59 criterion
considers a component change ‘less than'minimal’ if the component failure lrkellhood
increase is less than doubled. When evaluating reliability challenges in operability -
determinations, the engineering judgment on the failure likelihood increase should be .
permitted to refer to this criterion without fear that the determination will be challenged
for using probability. For example, it could conclude that the increase in failure likelihood
would be much less than doubled and could easily pass criteria for being left
permanently atthe hrgher farlure rate.
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' Recommended change

C. 6 Use of Probabilistic Risk Assessment in Operability Decisions

Probabilistic risk assessment ( PRA) is a valuable tool for the relative evaluation of
accident scenarios while considering, among other things, the probabilities of =
occurrence of accidents or external events. The definition of operability states, however,
that the SSC must be capable of performing its speCrfred safety functron( s). The

of PRA or probabrlrstrc approaches to determme the probabrlrtles of the """
occurrence of accidents or external events during a period when an SSC’s
operabrllty is challenged has Irmrted applrcabrlrty for makmg operabrlrty
decrsmns

Nm

Acceptable use of probabrlrstrc approaches include 3 "
' Quantifying potential accident frequency increases due to a degraded or
nonconforming SSC.
.+ Determining the mcreased fallure lrkelrhood for SSCs at rrsk of mcreased .
T T failure, 7T R

When determining potentral accrdent frequencres and malfunctron lrkelrhoods

the no more than minimal criteria from NEI 96-07, Revision 1, may be used,

however, the anticipated operability challenge duration may not be

considered.

* Determining the likelihood of external events such as highest temperature

or tornado likelihood during the degraded_or_nonéonfo_rming period.

Hewever; PRA may provrde valrd and useful supportrve mformatron for a license
amendment as part of. correctlve actlons The'PRAis also useful for determlnrng the
safety srgnmcance of SSCs ‘The' safety srgnn‘rcance whether determined by PRA'or’
other analyses is a necessary factor in decisions on the approprrate * timelingss" of -
operability determrnatrons Specmc gurdance on the tlmelrness of determmatrons is
presented in Sectlon 52.

4. The RIS should not use the term ‘Specified Fu’nctionv(s)l’ The Section 3.5
definitions make it clear that some specified functions are not safety functions,



but requires an SSC that cannot perform its specified functions be declared
inoperabile.

| know of no regulatory basis to require that all specified functions as defined in.the draft
RIS would require an inoperable declaration. If the function is a safety-function, the ..
inability to perform the function should mean the SSC is degraded and if there is no. ;
alternate acceptable means to accomplish the function the affected SSCs would be
inoperable. For specified functions that are not also safety functions, there need to be a
regulatory requnrement for the functlon before the RIS should apply 2 :

The recommended solutlon is to only define the term safety functlon and to make |t
clear that references to functlon throughout the document refer toa safety function.

The statement about a rellablllty reduction tnggenng an operability determlnatlon should
be characterized as a degraded condition example '

- R

5. ~The new Section 5: 8, ‘Documentation,” needs to make lt clear that not all
operablllty determinations require documentation. Determinations that an SSC is:
inoperable should require no operability related documentation. In some cases
the immediate determlnatlon should be the final determmation

When a component fails and is declared rnoperable a documented operabllrty SRR
determination should not be required. Sections 5.5, 5.6 and.5.8 should make this clear.
The-RIS should also make it clear that some operability determinations can be final .. ::
based on the immediate determination. Some licensees may document some S
operability determinations in condition reports and reserve separate documentation only
for operability determinations requiring extensive engineering or licensing input. The
RIS should recognize that operability determinations may take various forms and have
different content.

Since the specific condition rather than the fact that operability was called into question:
determines the extent of the operability determination, the industry should not rely on
operability determinations to determine the condition extent. Every SSC failure, - .
degradation or nonconformance could raise a condition extent concern, but not all -
situations will have an operability determination. The condition recognition program is a
proper-place to capture extent of condition concerns.-Licensees may at their option
resolve such concerns in one operability determination or use a separate process for -
the other SSC that may be at risk.

6. The Section 4.4, “Fully Quallfred” dlSCUSSIOﬂ could represent an ]
unintended change in the quallfrcatlon concept. The table in this section should
have revisions to clarify margin treatment. o :

The discussion adds considerable emphasis to margin. Since margin ‘ownership’ is
often confused in practrce | suggest the table always use-the term ‘required margin’ "
when referring to margins that trigger operablhty determlnatlons if not'met. | suggest
deleting the table row that refers to margin. The emphasis should be on the ability. of the
SSC to perform its safety function. It's not clear what margin this refers to.. The:row ..
implies that a degradation that cuts into the margin, but does not reach.the failure pomt
can always be considered operable or functional but degraded. ‘While this may be true
for nearly all cases that refer to conservatism added by a licensee, it is much less likely
to be true for all instances of a reduction in a margin requrred by regulation, tech specs
or a licensee commitment.



..
v

The transition from conservatism added by the licensee to the required margin is an
example of the degraded condition threshold. However;.there could be rare cases -
where the. SSC demonstrates an-unexpected decline rate that potentlally affects:
operabrlrty or functronalrty even though |t has not yet degraded below the requrred
margrn A AN ’ AT R AR

One full qualrfrcatron perspectrve is that an SSC need not be operable to be fully
qualified. This is partially based on the discussion in GL 91-18, Rev. 0, Section 5.3,

- “Deal with Operabrlrty and Restoration of Qualification Separately.” For example, if the
diesel generator is taken out of service for corrective maintenance, preventative:
maintenance, testing, or if a required support safety function is not available, the diesel
generator is inoperable. However, the diesel generator has not lost its qualification.

This perspective would even consider components that farl and are declared rnoperable
* pending corrective maintenance be considered to‘remain | Tuliy-qualified. This ‘Full
Qualification’ refers to the SSC pedigree not its current condition. Operable and ,
inoperable refers to the current condition. For the guidance the term to use here might
be ‘Fully Operable’ or ‘Unconditionally Operable.’

The other perspective is that ‘Full Qualification describes SSCs that are operable with
no degradation or nonconformance in any way threatenrng that operabrlrty Thrs appears
to be. the rntended defrnltlon in the draft RIS ’

Whlchever perspectrve is rntended should be made clear |

There are’ seven possrble states of operabllrty

1. Operable wrth no degradatron or nonconformance (T he second full qualrfrcatron
perspectrve would say this is full quallfrcatlon ) .

2. - 3" Degraded but operable

3. Nonconforming but operable

4 Degraded and nonconforming but operable

5 Degraded and inoperable

6 Nonconforming, nonconforming and rnoperable

- ’
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: el Degraded nonconforming and inoperable

Recommended change:

4.4 Fully Qualified

An SSC is considered fully qualified when it conforms to all aspects of its CLB, including
meeting all applicable codes and standards, design criteria, safety analyses
assumptions and specifications, and Ircensrng commitments. Operatron wuth fully
qualified SSCs ensures that safety margins are maximized. : 3 s
The table below illustrates the termrnology used to ‘describe the status of SSCs when
degraded or nonconformrng conditions are identified and evaluated.: Operable refers to
SSCs that are in TS and functional refers to those SSCs that are not in TS..For'SSCs
not in TS, the assessment of functionality-and the resolution of degraded or © -
nonconforming conditions are part of an effective licensee problem |dent|f|cat|on and-
corrective action program

State of 8SCsin pIant TS SSCs notin TS
Qualification




Fully Qualified Operable Functional

Conditi st5bat | O blebutd od Functional butd od
Condition exists ' .| Operable but degraded or * | Functional but degraded
affecting specified | nonconforming or nonconforming

safety function(s), * |- - T T S P N P
but SSC deter- : R E C L ane

‘| mined able to per- : . A EE
form the function S

Condition exists Not Operable Not Functional
affecting specified
safety function(s),
but SSC deter-
mined not able to
perform the functlon

The SSCs defined in Sectlon 2 are desrgned and operated as descnbed in the CLB to o

include design margins and engineering margins of safety to ensure, among other
things, that some loss of quality does not mean immediate failure. The CLB includes
commitments to specific codes and standards, design criteria, and some regulations
that also dictate margins. Many licensees add conservatism so that a partial loss of
quality does not affect their commitments to the margins. -

The loss of conservatism not taken credit for in the safety analyses and not committed .
to by the licensee to satisfy licensing requirements does not require a system to be
declared inoperable. When non-credited conservatism losses are expected during .
normal plant operation, such losses are not considered degraded conditions. For
example, a pump with declining capacity due to wear becomes degraded when its
capacity decline could affect operability or functionality. A pump that fails to meet
a capacity requirement must be considered degraded. A pump showing a.
declining trend that has the potential to reduce its capamty below the capacity
requirements before the next surveillance should also be considered degraded.
However, if the decline in capacity is consistent with the assumptions considered
in testmg and mamtenance programs, the pump remains operable Att—etheHeeses

7. Simplify Section 5.5, “Circumstances Requiring Operability
Determinations” by limiting the need for an operability determination to degraded
and nonconforming conditions. -

These definitions now include the phrase ‘potentially affecting operablhty or -
functionality.’ This is a needed improvement. | noticed a minor confusion risk with the
terms as used in Section 5.5. The reference to these conditions adds ‘where
performance or qualification is called into question.’ This implies that not all situations
that meet the degraded or non-conforming condition definition require an operability
determination.

Recommended change in Section 5.5:

 Discovery of degraded conditions ef-equipment-where-perfermanece-is-called-into
guestion.
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Dlscovery of nonconformlng condmons whefe—the-qealmeaheﬁ—ef—eeufpmeﬁi—(—sueh

The other bulleted ltems in thls section can be cnted as examples of degraded and
" nonconforming conditions: As noted previously, this section should also make it clear

: that not all degraded and nonconforming conditions require a documented operablllty
* determination.
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